Rapidity and transverse mass spectra of charged kaons and negative pions measured in C+C, Si+Si and minimum bias Pb+Pb collisions at 40 A GeV are reported. A monotonous increase of the inverse slope parameter with system size is observed. The K + / K − ratio rises with N W from the light ion collisions to peripheral Pb+Pb and stays constant from there on. A steep rise of the K + / π + ratio is observed for the small systems with the ratio in Si+Si collisions being slightly higher than in peripheral Pb+Pb collisions. The measurement of the K − / π − ratio in Si+Si collisions is significantly higher than the ratio in peripheral Pb+Pb collisions; it is rather close to the observed K − / π − ratio in central Pb+Pb collisions.
Introduction
The ratio of the yields of strange hadrons to the yields of pions is predicted to be sensitive to the degrees of freedom of the hot and dense nuclear matter created in A+A collisions [1, 2] . As a result of the NA49 energy scan programme, an anomalous behaviour of the energy dependence of the K + / π + ratio was observed in central Pb+Pb collisions [3] , which is absent in p+p interactions. To determine the onset of this anomalous behaviour, the dependence on system size of the pion and kaon production is studied. This analysis is based on C+C, Si+Si and minimum bias Pb+Pb collisions at 40 A GeV beam energy measured by the NA49 Collaboration. All results presented are preliminary. 1 A list of all members of this Collaboration is given at the end of this issue. 
Data and analysis
NA49 is a fixed target experiment at the CERN SPS with four large acceptance time projection chambers, two of them placed inside two super-conducting dipole magnets. For a detailed description of the NA49 experiment, see [4] . In 2000, data at 40 A GeV were recorded of C+C, Si+Si and minimum bias Pb+Pb collisions. The Pb+Pb sample was divided into five centrality bins (see table 1 ), where the fraction of the total inelastic cross section σ/σ inel. was selected using the energy deposition of the projectile spectators in the forward calorimeter.
Kaon identification
In order to determine the mean number of kaons per collision, an analysis of the energy loss (dE/dx) in the main time projection chambers is performed in rapidity y and transverse momentum p t bins. The particle yields are determined by unfolding the dE/dx distributions into contributions of electrons, pions, kaons and protons. The obtained kaon yields are corrected for geometrical acceptance, in-flight decays and reconstruction inefficiencies. The rapidity spectrum is obtained by integrating the transverse momentum distribution in each y-bin. The results are corrected for a limited acceptance by use of an extrapolation based on a thermal fit of the measured data points. At 40 A GeV beam energy, the coverage of the dE/dx identification in the NA49 set-up is limited to the forward region. Measurements at mid-rapidity obtained by using the NA49 time-of-flight detectors are added to enlarge the acceptance. Due to the limited statistics of the minimum bias data sample the extrapolation in rapidity is done using the same parametrization at all centralities. The function is the sum of two Gaussians, symmetrically placed around mid-rapidity, whose parameters were determined by fitting the rapidity distribution of the central data analysis [3] . After normalization, the parametrization of each centrality bin is used to extrapolate into the unmeasured regions of phase space, allowing the determination of the total multiplicities of K + and K − (see figure 2 ).
π − analysis
The mean number of π − is determined by subtracting the contribution of anti-protons, K − , and negatively charged particles originating from secondary vertices (weak decays and γ conversions) from the raw spectrum of all negatively charged particles. Furthermore, the yield is corrected for geometrical acceptance, in-flight decays and reconstruction inefficiencies. The rapidity spectra are derived by integrating the p t -spectra in each y-bin. Similar to the case of charged kaons the pion rapidity spectrum can be fitted by a sum of two Gaussians, and the π − yield is thus extrapolated to the full phase space (see figure 2) . 3. System size dependence of particle yields Figure 1 shows the preliminary transverse mass spectra m t = p 
is fitted to the spectra. The resulting inverse slope parameter T shows a monotonous rise from about 200 ± 10 MeV (K + ), resp. 180 ± 12 MeV (K − ), for the small systems to about 240 ± 13 MeV (for K + and K − ) for the largest system. Figure 2 displays the rapidity spectra for π − , K + and K − . The lines indicate the fit results of a double Gaussian parametrization. For π − , the width of the spectra decreases with increasing system size. For the kaons, the shape of the spectra is fixed to the parameters derived from the central data analysis [3] . The total yield of π − , K + and K − increases with increasing system size. Figure 3 shows the system size dependence of the π
For p+p interactions no measurements of these ratios exist at this energy, therefore an interpolation of measurements at other energies is used [5] . To ease the comparison to the isospin symmetric light nuclei, the π yield in isospin averaged nucleon-nucleon interactions (N+N) was estimated as π (pp) ) and the ratios which use this yield are also shown in the figures. The π − / N W ratio shows a fast rise for the smaller systems and decreases slowly from there on to central Pb+Pb collisions. The K + / N W ratio rises fast with system size for the small systems. The value for central Si+Si reactions is slightly higher than the measurement for peripheral Pb+Pb collisions. The dependence on centrality seen in the minimum bias Pb+Pb data, on the other hand, is weak. A qualitatively similar behaviour is observed for the K − / N W ratio. The K + / K − ratio rises at small numbers of wounded nucleons with the system size and remains almost constant from peripheral to central Pb+Pb collisions. A similar behaviour is observed by the E802 Collaboration at AGS energies [6] .
The K + / π + ratio is constructed by scaling the π − yield with the π + /π − ratio, as measured at mid-rapidity with the time-of-flight detectors. For the isospin symmetric systems C+C and Si+Si the ratio π + /π − is unity. Again, a steep rise of the ratio is observed for the small systems with the ratio in Si+Si collisions being higher than in peripheral Pb+Pb collisions. However, the centrality dependence of this ratio in minimum bias collisions is more pronounced than the centrality dependence of the K + / N W ratio. The system size dependence of the K − / π − ratio resembles the one of the K + / π + ratio. The observed K − / π − ratio in Si+Si collisions is close to the measurement in central Pb+Pb collisions.
Conclusion
The system size dependence of the yields of negatively charged pions and charged kaons is presented for C+C, Si+Si and minimum bias Pb+Pb collisions at 40 A GeV beam energy. The nearly constant K + / K − ratio from C+C interactions up to central Pb+Pb collisions indicates that there are no significant changes in the respective production mechanisms of K + and K − . The slow decrease of the π − / N W ratio could be an effect of the increased pion absorption probability in the extended hot and dense nuclear matter of the larger systems.
